Objectives: (1) To develop a useful tool to measure food, alcohol and tobacco items; (2) to document the availability of these items in Almaty, Kazakstan; (3) to describe the relationship between consumption and availability; and (4) to identify possible relationships between availability and health outcomes in the city and region. Design: A survey of 648 vendors in Almaty, Kazakstan was conducted over one month from December 1999 to January 2000. Vendors identified which items they sold from a list of 61 food, alcohol and tobacco items. Setting: Vendors were approached in three of the six regions of Almaty, Kazakstan. Regions canvassed included Auzov, one of the three 'sleeping regions'; Medeo, one of the two downtown regions; and Turksib, a more suburban/rural area of the city. Results: There was a significant correlation between alcohol and cigarette consumption and availability. The relative availability of items was numerically and spatially consistent throughout the city. Fruits and vegetables occurred infrequently (, 20% of sites) and in relative isolation from the rest of the system, while candy and cigarettes occurred with a higher relative frequency (75-80% of sites). Maps of vendors showed clusters around geographical features such as major roads and intersections. Conclusions: Combining a checklist and mapping tools provides a model of consumer item availability that can help identify priorities for public health and urban planning professionals. The wide availability of cigarettes, alcohol, candy, coffee and tea, and limited availability of fruits, vegetables and whole grains, is likely to support increasing rates of chronic disease in Almaty.
Market availability plays a role in consumer choices. While this is common sense, the lack of a model to describe community food availability, which could be used to examine correlations between consumption patterns and health outcomes, has limited research. Without an understanding of what food is available, it is difficult to investigate how availability and consumption might relate. As the nutrition transition continues world-wide 1, 2 , and societies are faced with increasing availability of highly processed, high-fat and high-sugar food items and chronic diseases that come from poor nutrition 3 , the question of how availability and consumption interact and influence health outcomes becomes more important. The importance of the question has led the present researchers to an initial attempt to describe food availability in Almaty, Kazakstan and to relate that availability to community data on food intake and health outcomes.
The rapid development of a new distribution system for food, alcohol and cigarettes in the republics of the former Soviet Union, including Kazakstan, represents a moment of intense and often chaotic change towards a market economy, within a longer process of liberalisation and modernisation in the region 4 . The transformation of the landscape for food availability addressed in the present paper is commonly associated with the formal dissolution, in 1992, of the Soviet Union, independence for Kazakstan, and the introduction of a series of political and economic reforms heralding in the new age of market economics and democratic political systems 5 . Primary among these reforms are privatisation and liberalisation of markets and economic sectors formerly managed and regulated by state agencies and ministries. On the street, the effects of these reforms were dramatic. In the period now known as the 'kiosk economy' wine from France and dozens of varieties of domestic and imported cigarettes became widely available to a formerly isolated society.
Rapid change in the distribution and density of stores and kiosks represents a change in the geography of food availability in the city. In one framework of determinants of eating behaviour, the location of food items, alcohol and cigarettes is referred to as an 'enabler of choice', which influences and is influenced by social, cultural and psychobiological factors 7 . Booth et al.'s model is the basis for our analytical framework, which places availability as secondary in a hierarchy of influences that range from the family and biological imperatives (primary influences) to global food supply and trade agreements (tertiary influences). For a thorough discussion of the current understanding of factors shaping food preferences, readers are referred to MacBeth and Green's Food Preference and Taste: Continuity and Change
.
Curtis and Jones 9 argue that geography plays an important part in the understanding of health inequities. Places and landscapes serve as representations and manifestations of power structures and resource allocations in specific regions. Geographic models have been used to study access to medical care, employment and variations in adolescent health behaviours 10 -12 . Models specifically to assess nutrition and food availability have been used in the USA and the UK to develop indices that measure costs and resources to procure specific food items 9, 13, 14 . These models require a significant level of technology and knowledge to use and understand. Thus one of the goals of our study was to see if a relatively simple mapping technique, which could be used alone or in conjunction with Geographic Information Systems (GIS), might help to represent and communicate the dynamics of power and resource allocation in Almaty, Kazakstan.
In both Kazakstan and other Eastern European and Eurasian societies, changing patterns of consumption over the last 10 years for meats, fats, dairy products, vegetables, fruits, grains, alcohol and tobacco items are among the factors contributing to dramatic changes in public health and a rapid decline in life expectancy 15 -19 . Research in Eastern Europe and the republics of the former Soviet Union has documented dramatic increases in poverty and concomitant decreases in protein and calorie intakes 20 . A demographic and health survey conducted in Kazakstan in 1995 identified the key problem of anaemia among women and children related to nutritional deficiencies of iron, folate and vitamin B 12 . From a random sample of 249 pregnant and non-pregnant women in the city, aged 15-49 years, 38% had haemoglobin concentration below 12.0 g dl
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. The prevalence for Almaty is lower than the national figure (49%, n ¼ 3684). Almost half of the 29 children aged 3 years and under were characterised as anaemic. Nationally, the figure was significantly higher (69% of children under 3 years of age, n ¼ 714) 21 .
In 1997, the National Research Council published a report entitled Premature Death in the New Independent States
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. The report describes an ongoing pattern of decrease in life expectancy, and indicates that chronic conditions such as lung cancer and cardiovascular diseases are the leading causes of morbidity contributing to premature death. The interventions considered most important are reducing alcohol abuse and tobacco consumption and improving diet. For more background on public health in the region, readers are referred to Garrett's seminal work, Betrayal of Trust: The Collapse of Global Public Health 22 , which describes the catastrophic coincidence of institutional collapse and increasing rates of chronic and infectious diseases in the former Soviet Union.
Available research in Kazakstan describes a clear pattern of chronic disease that is endemic in the elderly and young 23 -26 . Among newborns and infants there are patterns of insufficient vitamin and mineral intakes, and among adults there is an excess of fats, alcohol and tobacco as manifested by high rates of cardiovascular and respiratory diseases 27 -35 . The decreases in life expectancy are alarming, and represent the extreme of trends in malnutrition and health among industrialised countries 36 .
Methods

Study setting
The city of Almaty is located between the steppe (to the north) and the Tien Shen mountains (to the south) in the south-eastern region of Kazkastan (Fig. 1) . With a population of about one million, until 1998 the city was the capital of Kazakstan. Among the Central Asian republics, Almaty was considered the most ethnically diverse and russified urban centre. Before independence over 50% of the city's population was of Slavic (Russian, Belorussian, Ukranian) descent, with some of those Fig. 1 Location of the study area residents tracing their roots in the city back to when it was named Vernii, a small and isolated Central Asian outpost of the Russian empire.
The city is divided into six regions. Two of the regions are in downtown Almaty, where government and commercial buildings are located. Three of the six are known as 'sleeping regions', and consist of four-to 12-storey housing complexes built in the soviet style of urban architecture. The last, the Turksib region, consists of small, tightly spaced houses and cottages that represent a meeting point between the rural and the urban in southeastern Kazakstan. The names of the regions (e.g. Turksib) are not necessarily specific to Almaty; i.e. other cities in the country may have regions with the same names.
Three of the six regions were canvassed during the rapid assessment. The maps in Fig. 2 present a sample of the vendors canvassed. The three regions represent, respectively, the 'sleeping regions' (Auzov), the downtown area (Medeo) and the more suburban/rural region of the city (Turksib). The regions were selected to represent the different environments (downtown/inner city, 'sleeping region' and suburbs) of the city. The Auzov Region (top left) is divided into micro-regions, which are, in turn, divided into housing complexes separated by public spaces used for recreation, socialising and community events. Small access roads that run into the housing complexes link to larger roads that feed into city-wide and regional avenues and highways. The Medeo Region (top right) contains one of the central markets of the city and consists of large municipal and government buildings, spacious apartment buildings and several research institutes. The region also has several large univermags ('universal stores') that are roughly equivalent to malls. The Turksib Region is characterised by long and wide avenues that run north to south, leading from the city into the rural regions of Southern Kazakstan. The region is home to several factories. Most of the housing in the region consists of tightly spaced, one-storey houses and cottages. All three regions have large 'green' bazaars, where fresh produce is sold wholesale.
Study tools
The primary goal of the study was to collect information on food, alcohol and tobacco availability that could be used to produce relatively accessible numbers, graphs and maps that could, in turn, be used to draw conclusions regarding the role that environment (i.e. food availability) plays in diets and health outcomes of the city's residents. The sophistication of the technology to collect data was limited by conditions in Almaty and limits on time and other resources of the research team. Storekeepers and other vendors in Almaty are located at the centre of competing interests that include corrupt tax inspectors and other representatives of regulatory agencies, organised crime, and a variety of traders and buyers who move between entry points to the city (bus and train stations, airports and large markets) and the vast network of stores, kiosks, street vendors and smaller markets throughout the city 37, 38 . Given the sensitivity of vendors to strangers asking questions and soliciting information, data were limited to what could be observed directly, without participation of vendors unless they voiced a willingness to do so. Information on diversity and prices of items was not collected owing to the conditions mentioned above and time limits of the research.
Vendors were identified as being a kiosk, store, market/bazaar or street vendor. A kiosk was any enclosed structure into which the client or customer did not enter to select and purchase an item (transactions occur through a small or large window). Conversely, a store was defined as any structure that allowed a person to enter, select and purchase an item. A market/bazaar was defined as an organised area where many individual sellers were located. Street vendors were relatively isolated individuals selling on the street without the protection of a structure. Identifying vendors according to these definitions was complicated; the boundary between what constituted a market or simply a large concentration of stores, street vendors and kiosks was sometimes blurred. Markets, though, were usually identified and recognised as such by municipal authorities and the community itself. GIS templates (computer drawing boards that allow for the creation of maps in a free-hand manner) were used to produce the maps of food availability.
Data collection consisted of two parts: documenting the location of the vendor and observing what food, alcohol and tobacco items were available. For location, a detailed map of the regions canvassed was divided by an x-y grid. Each square on the grid represented approximately one city block. Numbers on the grid labelled lines of the grid. After determining where within a specific city block a vendor was located, the vendor was assigned to the appropriate point on the grid. Approximately 50 -60 city blocks within each of the three regions were canvassed. Before entering the store or approaching the vendor, the observer (A.Y.) would orient himself to the position of the vendor on the grid and note on the survey form the type of vendor and its location on the grid. All the data on availability were collected by the first author (A.Y.) of this paper.
Data on food, alcohol and tobacco items were collected using the following protocol. After noting the position of the vendor on the survey form, the observer approached the vendor, presented credentials, and asked for permission to observe and note available items. The survey form consisted of 61 items (see Appendix A) that included various grains, fruits, vegetables, meats, dairy items, drinks, alcohol, cigarettes and other common items. Items were described as present or not present at a specific vendor. The list was developed with reference to nutrition studies on the availability or presence of specific items in the diet or environment 39 -41 and modified to include local items specific to the city and region.
Data on consumption were collected in 1996 by researchers at the Kazakstan Institute of Nutrition. The study surveyed 3480 individuals in all major regions, rural and urban, of Kazakstan, which included Almaty (458 participants). The survey included demographic information (education, ethnicity, age), body mass index, and information on diet and nutrition (24-hour recall, seasonal food preference and consumption). The data were collected with the use of a detailed survey that was written in Russian. Pictures of traditional meals (Russian and Kazak) were used to help participants understand portion sizes. The questions were both open-ended and closed. Exclusion criteria were women who were pregnant or lactating. We used data that specifically described food preferences during the winter months 42 . 
Sample selection
Statistical analysis
Statistics on the data collected were compiled using SAS 6.12 (SAS Institute, Cary, NC, USA). The statistics compared the availability of food items, alcohol and cigarettes across the three regions and four store types. The variables of analysis are continuous. The initial variable of analysis -food, alcohol and tobacco itemsare continuous; they are counted (or not counted) as they occur (or do not occur). The second category of analysistype of vendor -is also continuous; kiosks, for example, were counted and mapped as they were encountered. Items were counted as they were found in general and then as they appeared in relation to the subgroups 'vendors' and 'food groups'.
Frequency tables on individual items were developed using region and store type as variables. The counts were used to calculate the percentage of all vendors within a region carrying a specific item. The percentages were then graphed together, establishing a line or pattern of availability that served to compare the three regions and produce a representation of general food, alcohol and tobacco availability in the city. Individual items were collapsed into general groups (grains, meats, vegetables, fruits, dairy, cigarettes, alcohol, candy, beverages, cooking oil) and the procedure was repeated. Excel templates were used to produce the graphs.
Using logistic regression, we tested the following hypothesis: Do the groups predict the availability of one another? In asking this question, we hoped to explore the various patterns of availability and interactions between food groups that might influence consumption. Our approach was based on Kleinbaum et al.'s assertion that logistic regression analysis allows us to 'determine how one or more independent variables are related to the probability of the occurrence of one of two possible outcomes' 43 . Thus, in our model, the availability of alcohol, for example, in a kiosk was used to predict the possible availability of, for example, a dairy product. In the logistic regression, we used SAS 6.12 to create 10 models in which each group (grains, meats, vegetables, fruits, dairy, cigarettes, alcohol, candy, beverages, cooking oil) was the outcome variable while the remaining groups were entered into the model using stepwise regression. P , 0.05 was the inclusion criterion for the model. The models help to establish relationships between groups and items as they move through the distribution system.
To compare availability and consumption, 23 of the 61 items from the food availability survey were matched to similar or identical items from the dietary and nutritional assessment conducted by the Kazakstan Institute of Nutrition three years previous to the availability study. Ranks were compared using Spearman's rank correlation coefficient (Appendix B). Owing to differences in time, protocol and intent between the two studies, results of the correlation should be viewed cautiously. For availability, items were ranked according to their relative availability based on the statistics described earlier. For consumption, items were ranked by the number of individuals who reported consuming them regularly. The correlation measures the prevalence of items in the environment with prevalence of items in the diet.
Maps of food availability were composed using x-y grids that corresponded to the grid used to locate the vendors during data collection. Data from the survey form were then mapped on to the new grids, plotting specific food items according to where they were located. GIS templates were used to produce the maps of food availability.
Results
Food availability
Patterns and trends of availability were not random, but operating in some concerted manner in response to conditions present throughout the city and specific to the city and region (Figs 3 and 4 , Tables 1 and 2 ) . Among the items, the following had similar percentages in all regions: butter, cooking oil, potatoes, cabbage, apples, milk, cheese, cigarettes, beer, pasta and eggs. Stores carried perishable items such as potatoes, cabbage, apples, milk and cheese more frequently than kiosks. The patterns comparing availability between regions, vendors and food items indicate that the system of distribution, despite operating under relatively fluid and unregulated conditions, followed consistent patterns across all three regions.
The most available items were non-perishables and, from a public health perspective, the least desirable items: beer, cigarettes, cookies, candy bars, chewing gum, fruit juice, carbonated beverages, coffee and tea. The least available items were perishables and, from a public health perspective, the most desirable items: fish, potatoes, onions, fresh herbs, greens, cabbage, beets, carrots, turnips, tomatoes, apples, bananas, raisins, nuts, oranges, pears and melons. Grain and dairy items such as rice, flour, bread, milk, cheese and eggs were among the items available in approximately 30 -50% of all vendors. Butter and cooking oil were available in approximately 50% of all vendors.
The results were similar when the 61 items were collapsed into 10 groups. Fruits and vegetables were least available. Candy, beverages, cigarettes, grains and alcohol were most available. The trends of availability are similar for each region, which suggests that the pattern was consistent throughout the city. Figure 5 , which represents the results of the logistic regression, depicts how the groups occurred with reference to one another. Of the 10 groups, fruits and vegetables were least integrated into the web of available item groups. Meat was associated with fruits and vegetables, and also with diary and grains. Dairy and grains, in turn, had a strong relationship with cooking oil. The strongest relationship, as a group, existed between alcohol, beverages, cooking oil and dairy products. The availability of cigarettes was strongly correlated with the availability of many other items (Fig. 5) , which suggests that the item is deeply integrated into the market.
Group interaction
Availability and consumption
Comparison of the consumption and availability of items that have a significant influence on individual and population health indicates that availability was not only consistent throughout the different regions, but may also influence consumption (Appendix B). Sixty per cent of the male adult population (. 15 years old) smokes 39 , and cigarettes were available in 87 -89% of the stores in the three regions canvassed. It should be noted that only 7% of the adult female population smokes. Seventy-five per cent of the male adult population drinks regularly 39 and 76-86% of the stores canvassed sold some form of alcohol (beer, liquor, wine or vodka). Forty-six per cent of the female adult population drinks alcohol regularly.
There is a statistically significant correlation between availability and consumption with a probability of 99.95% (Spearman's rank ¼ þ0.6619; 1 or 2 1 signifies total correlation). In general terms, availability and consumption mirrored one another. Among those items whose availability and consumption ranks were closest are pasta, cooking oil, coffee, tea, butter, flour, milk, eggs, melons and kumis (horse milk). In general, perishables were ranked higher in consumption than availability, and nonperishables were ranked higher in availability than consumption. In particular, bread, potatoes, carrots, cabbage and meats are perishables whose consumption ranking was significantly higher than their availability ranking. All are traditional food items for Slavic and Soviet peoples. Among non-perishables with significantly higher availability rankings were fruit juice, flour and candy (Appendix B).
High rates of consumption of relatively unavailable food items such as meats and potatoes speak to various issues. Home gardens are found throughout the outskirts and suburbs of the city and, although their production has not been studied, they most likely play a significant role in the food supply of the city. Economies of scarcity during several recent historical periods may increase hoarding of staples such as meat and potatoes. In addition, items such as meat may be purchased preferentially, in bulk, at large markets that specialise in freshly processed livestock.
Maps of food availability
The relative spatial distribution of vendors was consistent for all items. Each region had specific major and minor shopping or vendor zones. These zones contained all (Fig. 2) can be placed into categories according to density of availability. High-density (e.g. cigarettes/alcohol) products are carried in 80-100% of all vendors. Moderate-density products (e.g. bread) are carried in 50-70% of the vendors mapped. Low-density products (e.g. fruits/vegetables) are found in less than 10% of all vendors.
Discussion
Our study of food, alcohol and tobacco availability suggests several conclusions. Availability patterns of essential items, cigarettes and alcohol in the city are consistent in the three regions canvassed: perishables are less available than non-perishables; cooking oil, candies, carbonated beverages, alcohol and cigarettes are among the most available products; dairy products, rice, bread, flour and other grains occupy the middle niche in the availability ranking; and fresh fruits, vegetables and meats are least available. Patterns of availability correlate with consumption, especially for alcohol and cigarettes. The results of the logistic regression and frequency models present an interesting pattern. Vegetables and fruits occur infrequently and in relative isolation from the rest of the system while cigarettes occur with relative frequency and are associated with many items. The timing of the survey (the winter months) may influence the data as fresh produce is typically more prevalent in the summer.
For public health practitioners and policy-makers, the availability maps raise profound and difficult questions that plot economic considerations against regulation in protection of the public's health. Those items that are most widely available are also items known to cause the chronic diseases that have contributed to the unprecedented drop in life expectancy. Given the fragile state of the economy and the potential for social unrest, the local and national governments are, for good reason, hesitant to enact policies that might have a real impact on the production, consumption and availability of alcohol and cigarettes. Other policy options should be considered. The promotion and support of 'green' markets, public areas where farmers and gardeners can sell their produce, in accessible areas in the city is one such innovation.
The availability of food, cigarettes and alcohol represents the end product of many complex systems and cultures working simultaneously. The maps and graphs allow us to view and analyse the situation from a new perspective. By looking at where items are available, we can step back and question why cigarettes and alcohol are more widely available than fresh foods and how, with some creativity and commitment, patterns of availability might be changed.
Conclusions
Combining a simple checklist and mapping tools helps to create accessible models of consumer item availability that may identify priorities for public health and urban planning professionals. Further research is needed on how best to encourage distribution of items that would support public health priorities. Specifically, more information is needed on the role that kiosks and markets play in the lives of Almaty residents -how are these resources utilised and to what ends (social, economic, etc.) -in order to facilitate the development of practical interventions. 5 Logistic regression results. Circles represent two-way relationships between all groups in the circle. The availability of a group in the circle predicts and is predicted by all other groups in the circle; e.g. the availability of fruit at a specific vendor predicts and is predicted by vegetable and meat items
The effect of market reforms on the post-Soviet Kazakstan economy can be seen in the maps and graphs. While consumers experience greater and wider availability of many common items, the effects of these changes are of concern to public health practitioners. Specifically, the wide availability of cigarettes, alcohol, candy, coffee and tea may exacerbate existing trends in chronic disease and malnutrition.
